For decades, oscillatory neural responses have been the subject of intense investigation 33 and debate, and are widely believed to be a key feature of neuronal processing and given further credence by findings from another study, which determined that gamma 52 oscillations could be elicited in the primary motor and ventral premotor cortices of awake resting 53 macaque monkeys with only sustained optogenetic stimulation (rather than rhythmic stimulation) 54 (Lu et al. 2015) .
Cellular Bases of Gamma Oscillatory Activity 4
Whether PV+ cells alone are sufficient to drive gamma activity in neural circuits is the 56 subject of a current controversy in the field. Two models of gamma production currently debate. In other words, if synapse type was found to significantly influence the ability of 84 interneuron pairs to produce gamma synchronization, then these findings could be used to inform 85 systems-level models of gamma production.
86
To identify proper cell dyads, the researchers obtained four genotypes of mice which 87 expressed fluorescent dyes specific to the cell types being investigated. After preparing brain 88 slices, the neuron pairs were visualized, primarily within the barrel cortex, and subjected to found to be dual-coupled, and only 3% were exclusively electrically coupled by gap junctions.
100
The vast majority of all coupled cells were found to exhibit non-random synchrony (96% for SOM pairs; 89% for FS pairs), and electrical coupling was found to contribute 40% on average 102 to the synchrony observed in dual-coupled pairs of FS cells.
103
Between the two types of homotypic interneuron pairs (PV+ and SOM), the researchers 104 found significant differences in both firing-rate dependence and precision of synchrony. FS 105 homotypic cell pairs exhibited strong firing-rate dependent synchrony that required firing rates of 106 at least 80Hz in the driver cell, whereas SOM homotypic pairs were only faintly firing-rate 107 dependent. This means that in FS pairs much more than SOM pairs, the ability of the two cells to firing-rate dependence and synchrony precision were found to be due to differential methods of 120 coupling between interneurons rather than any other properties intrinsic to cell type. Importantly, 121 it was also found that when driven at 40, 80, and 120Hz, FS-FS interneuron pairs do not reliably 122 produce 40Hz synchrony, which has implications for ING-PING models, as discussed below.
Cellular Bases of Gamma Oscillatory Activity 7
The greatest limitation of this paper is addressed explicitly and at length by the authors: were unintentionally selected against when the slices were prepared.
134
One critical finding in this study was that lower frequency gamma oscillations were 
